Current concepts for a drug-induced inhibition of formation and action of thromboxane A2.
Urinary and plasma metabolites of thromboxane A2 (TxA2) indicate an increased TxA2 synthesis in a number of diseases, whereby TxA2 is assumed to contribute to the underlying pathomechanisms by its profound effects on platelet aggregation and smooth muscle contraction. In some clinical situations the increment in TxA2 biosynthesis is accompanied by an increased formation of prostacyclin (PGI2) which is one of the most potent inhibitors of platelet activation and smooth muscle contraction. Therefore, drugs are being developed which suppress the formation or action of TxA2 without interfering with its functional antagonist PGI2. Low doses of acetylsalicyclic acid (ASA) preferentially inhibit cyclooxygenase activity in platelets and the synthesis of TxA2 in vivo. However, neither low doses (approximately 300 mg/day) nor very low doses spare the formation of PGI2 completely. Despite its limited selectivity, very low dose ASA (approximately 40 mg/day) provides an attractive perspective in TxA2 pharmacology. Although thromboxane synthase inhibitors selectively suppress TxA2 biosynthesis PGH2 can accumulate instead of TxA2 and substitute for TxA2 at their common TxA2/PGH2 receptors. Thromboxane synthase inhibitors can only exert platelet-inhibiting and vasodilating effects if PGH2 rapidly isomerizes to functional antagonists like PGI2 that can be formed from platelet-derived PGH2 by the vessel wall. TxA2/PGH2 receptor antagonists provide a specific and effective approach for inhibition of TxA2. These inhibitors do not interfere with the synthesis of PGI2 and other prostanoids but prevent TxA2 and PGH2 from activating platelets and inducing smooth muscle contractions. Most of the available TxA2/PGH2 receptor antagonists produce a competitive antagonism that can be overcome by high agonist concentrations. Since in certain disease states very high local TxA2 concentrations are to be antagonized, non-competitive receptor antagonists may be of particular interest. Some recent TxA2/PGH2 receptor antagonists produce such a non-competitive type of inhibition due to their low dissociation rate constant. As a consequence, agonists like TxA2 or PGH2 only reach a hemiequilibrium state at their receptors, previously occupied by those antagonists. A combination of a thromboxane synthase inhibitor with a TxA2/PGH2 receptor antagonist presents a very high inhibitory potential that utilizes the dual activities of the synthase inhibitor to increase PGI2 formation and of the receptor antagonist to antagonize PGH2 and TxA2. Such combinations or dual inhibitors, combining both moieties in one compound, prolong the skin bleeding time to a greater extent than thromboxane synthase inhibitors and even more than low dose ASA or TxA2/PGH2 receptor antagonists.